e Y
(WWT Probability’

«* The Theory of probabilities is simply the science of logic
quantitatively treated — C.S. PEIRCE **

13.1 HfiahT (Introduction)

Teol H1 weedl B g Wiiashar i et asfees e eaeiee
1 TSI ok Hfed B i SIY=dar 1 |9 oF ®9 § U@
ol B T TR TUA. siedmE (1903-1987) §NI
i stfmfedia gfteeior s SwnT feren on iR wifenan
1 qheT0T oF qRoTH W IR ®ed o 9 ¥ HEfid
foran ol B9 TEEYed qRomE i g0 W Wifehdl o
e gfteshion SR Fenfiene fagid (classical theory)
o goeherdr off Tnfuq #t oft| 39 THeRerdl o SR W g ;
WifreRdl o A M @ ot stemEA T 71 39 s o Pierre de Fermat

70 fohell W11 i Wufae™ WiFehal (conditional probability) (1601-1665)

o IR H IR &3, i fREl o= e o "fed 81 &l o1 AR 96 2, 901 39
W@mmﬁm@é@r—qﬁa (Bayes' theorem), UTfIehdl =1 UM T2 qen
Wﬂwaﬁa?aﬁﬁﬂﬂéﬁlWWW(randomvariable)ﬁ?g’ﬂa?qma??
T AEYUl STAYROT 1 T qN el Wiehdl Sed oF A1 (mean) o FEROT o
A H oft TS| STeAE o6 SAfTH STURT H BH Tk HeweqUl $THad Wiaehdl sied (discrete
probability distribution) @ R ¥ w1 58 fgug s el <1 €1 39 1A § 79 W
wieror ot iR IO THEAeT B ©, S % R en | el T

13.2 "ufasier ytfaehar (Conditional Probability)

A9 T T foRell e BT Wifashan T1q e W == ki 21 AfE v TR viaee wafe
I FeAE & E &, A o fRE U e o wfed g9 1 A 1 U9 TEA Tl
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1 WIfehdl W UEAl 87 S TH Y9 o ST oh foiu Uk Agfese qlemt W faer s
Srerer oo woEe 2|
3MSW 379 A AT (fair) Toaehl H1 3BT o Thern W faar FifSw| 39 qltero
amr&m‘mf%%:
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

Wﬁa&m%%ﬁm%ﬂuﬁmﬁw&éﬁmmﬁgﬁm%ﬁﬁg

FT Fhd &1 A ATCE T “=Fam 3 o wehe B $IR F He “uee fade W
w2 Fefifd g w1 fefad w2

LE] E = {HHH, HHT, HTH, THH}

3R F = {THH, THT, TTH, TTT}

zafer P(E) = P ({HHH}) + P ({HHT}) + P ({HTH}) + P ({THH})
= (i ?)

3R P(F) =P ({THH}) + P ({THT}) + P ({TTH}) + P ({TTT})

g g E N F= {THH}

gafat  P(E N F)=P({THH}) =

e UM AT g o e ® i ved faeeh W 2 yehe eia § ereifq s
Hfed g€ 8, d9 S E 1 Wigehal 31 €2 F o #fed g4 &1 gom1 W e ffved € f
E &1 wifekdl o1d 3 o6 forg 37 ufieel fogetl @ famm &1 fvan som o aee
fgereh W 92 &l ©1 ¥ E o for 39 ger o eyl gafe S @ ueat s Suugd
F o7 T 81 37 vkl °, 39 afafied g A v9 9 H Ig 9 © fR g b
T U U IR5fo5e TO&0 o €9 § FHeM =Mt o Jfaeel TAfte shae 39 qRommi
%1 =g ® S fo S F o 1 kel 2

S F &1 = yfaeel fog S E o «ff eehet ®; THH B1 ora:
F ! faesl 99fte AMd g ¥l E i Wifoehdl =

7 F <1 ufed g1 f&an 71 89 W E &1 WiEehdr =
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el E &1 39 WITehdl o1 Gufdes Tiiehd %ed 2, Sfafh 1d ¢ 1 =ed F ufed
B I €, 3R 5@ P (E[F) 51 <uid

U P(E|F) =

e HITT 6 F o o 39 St 921 E & off 37 €, E 91 F o 98 3fead
e €, S E N F & wfagsl fag €|

3Td: €9 T E 1 HYfase Widehdl, Si6fs 9 € foh s F fed &1 g1 € &l
=1 W) & T T Hehd 2|

P(E[F) =

319 39 9 e HI ufagyt wmie & stEgdl &t Fd wen ¥ fawfyd w1 W g9 @
& T P (E[F) & =1 ¥R @ foran =1 wehan 2:

BB, P pf figeit =1 wien

4 DBy ToRRIraet) fargett 1 wre
n(F) P(F) P(E|F) = .. (D
n(S)

e wifse for (1) adt 771 & S P(F) # 0 AT F = ¢ (1)
31d: &9 Tufqay wifeRdr o1 9= YR 9 gRefia T T o

ufterar 1 4f€ Eqen F e agiess e o giaeyl g@fe § e < 72 €,
A F o ¥fed eF &1 o W, E &1 ifgshar Frefafed 99 @ 9 e 2:

P(EnF)

P@m:—;@T‘

, STelfsh P(F) # 0

13.2.1 @afaaer gifiaqar & 9T (Properties of conditional probability)
79 o foF Eqen F et wfoset ufie S& g seand €
T 1 P (SIF)=P (FIF)=1

THIa e & P(S|F) =
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EIRH P(F|F) =

1d: P(S[F) = P(F|F) = 1
0T 2 AR A IR B wfaeel TAfe S 1 FE < A € 3R F TH I A 36 THR
g f® P(F) 0, a9
P[(A U B)[F)] =P(A|F) + P(B|F) — P[(A N B)[F]
ol ®9 9, A A @R B WER 7qesit s &,
P[(AUB)|F)] = P(A[F) + P(B|F)
&\ W € T

P[(AUB)[F)] =

(TH=IA o FaTe W 9iFed & ded M /)
P [@vrit)
= () (1D

=P(A|F) + P(B[F) — P(ANBJF)
& A g B WRER Tqast B dl
P[(AN B)F)]=0
= P[(A U B)[F)] = P(A[F) + P(B|F)
3Td: W& A qeT B WER S{uast S 8 df P(A U B) = P(A[F) + P(BJF)
70T 3 P (E'|F) = 1 — P(E[F)
T e 9 g E P(SF)= 1

= P[(EUE)F)]=1 Fifeh S=EUFE
= P(EF)+P(E|F)=1  #Flifes EdeN E' WO uasi e &
Cof P (E'F)=1-P (E[F)

3T 319 HS IR T
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ISR 1 AR P(A)—%,P(B)— AXNP(ANB)= ,d P(A|B) M it

ol 89 o4 ® R

SETETT 2 W URER | < wredl €1 9fE 98 0 81 o wwel § @ %W 9§ HH Th o=
AR €, A Tl el oh gl B HT A Al 22
T WM WY p oTgeh 1 d g igeh! i &l id 21 TH& 1 Siaeyl Fafe &

S={(b,b), (g:h), (b.g), (:2)}
T ST E o F soen: fefafad seet &1 <o €

E: ‘T a=a oigeh ¢’
F:'o=al § § %° § &° 0% aH 8

. s E={(b,b)} SR F = {(b,b), (g:b), (b,9)}

1 4
(F) %)(3%: 2 9P(F): ARP(ENF)=

ESII P(EIF) =

SETET0T 3 Uk 990 W @ HIE | W 10 qF qUish for@ Y T M SR 3% e e
TN TN 3H g9 W TH FIE Agesdl Hehten T Al J% 74 2 f et U we
W HEN 3 9 e §, @ 39 @ o U9 BH i N Uiehdl 27

T T AT T A e el U &€ W) 99 9' §' 3R B we e T wiE
W HE 3 9§ 9El @' %1 Fefud w81 89 P(A|B) I HET 2

39 TE 1 yiaeyl wAfe €:S={1,2,3,4,5,6,7,8,9, 10}

el A=1{2,4,6,8,10}, B=1{4,5,6,7,89,10}

3R ANB={4,6,8,10}
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31 P(A) =
4
P(AnB) 10 _4
LE| P(AB) = (P(;)L%:;

10
IETETUT 4 T qrewne | 1000 faenef €, 5 @ 430 wiefwai 21 9% 96 2 R 430

" T 10% Aeihal wan XITH vedt 1 91 Wil 8 & & agssan g - fommef
Fel XIIH Teal € 9% 7€ 9 & fF o e famneff et 22

&1 WM ST, B w2 A g1 7 ferenedt shen X1 H ugd @' 3R F s ‘agssa
<1 7o faeneff gt &', 1 = wd 21 #d P (E[F) 91 T B

CC| P(F) = #R P(E n F)=%= 0.043 (F1?)

PENF) _0.043_

P(F) 043

IETET0T 5 Teoh 9 &l o1 IR SO o A& § ¥ A 991 B &l 4 y&R 9
gftsifer femam e 2

A D S R =& 4 YRS BT

B :'Tgcll I8 W TEA 6 3R T IV W F&A 5 Jhe el

I B o1 wfed e & T B, A ¥ A 1 Wifshdl S ity

7ol Wiaeyl wmie o 216 9RO €
A, B = {(6,5,1),(6,5,2),(6,5,3),(6,5,4),(6,5,5),(6,5,6)}
(1,1,4) (1,24)...(1,6,4) (2,1,4) (2,2,4) ... (2,6,4)
A= (3,14) (3,24)..(3,64) (4,1,4) (4,2,4) ..(4,6,4)
(5,1,4) (5,2,4)...(5,6,4) (6,1,4) (6,2,4) ...(6,6,4)
AN B={654)

Ll P(EF) =

-5

CE| P(B) = AN P(A N B) =

Ll P(AB) =

i 5B

P(B)
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IETETUT 6 Teh I 1 & SR ST T4 3R Tehe g GEASH 1 A 6 qE T HE@
4 o =[Iq9 T IR Yohe BH i HUqad Ahdl F1d ehifs)

ol M ST E S ' G&A 4 1 Aq9 Tk aR Wehe g1’ 3R F oA A aEl W
Yehe SIS 1 AN 6 B’ I U B

GE] E = {(4,1),(4,2),(4,3), (4,4), (4,5), (4,6), (1,4), (2.4), 3.4), (54), (6,4)}
N F={(1,5),(24),(3,3),(4,2),(5,1)}
B WA € 'R P(E)= , P(F)=
q« EnF={(24),42)}
EC| P(ENF)=
3q: aifed WiiHehd
P(E[F) =
B 2
FYE nF) _E

P(F) 5 et o e S vl W faer foren € foen gl uRom g 91 g e
36h fofu &9+ wufaey Wifdehdl sl qReiG feren €1 qenfa wufase qifehdr 1 =@l
R, AU ®9 9, 39 feufq 7 o v 1 S wehdl 8, 59 Hifeid S qHgeed
7 il wifFshasti P(E N F) @@ P (F) &1 9o qeq@r fehan s 21
ameT FrAfafed 3T 9 36 95|

IAET0T 7 Uk T9aeh i S & T W foeR wifw) 3t fages w o goe =
@ fgaer =1 T 3o W 9% fager W e e & @ T I & ek | Afg e (|
Y %9 TH U2 Yhe BAT 1 Hfed B T T Al (H,H)

T ‘U8 W 4 9 I G Yhe B HI AUfdEe ﬁa(ﬂ)

feRd F1d i) (H’T)
Tl e o gfomdl &t fes 13.1 9 e fem S gg
Gehel T1 TH YN o fo 1 gem@ Hed £ = (T) (T3)
e 1 gfaest THfte @ gg

S={(HLH), (H,T), (T.1), (T.2), (T.3), (T.4), (T.5),(T.0)}  smepfr131 (1O
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(T, i) <9l & fo gell S8t W U2 Yehe g3l ik
I Hehd R TE&AT | THe TS
am@: 8§ Hifers weAst (HH), (H,T), (T,1), (T,2), A

T (H,H) =9ifar @ o <1 sorell W foa yehe gan €, qen
fora (H) <
Y Va

(T,3) (T,4), (T,5), (T,6) & HHI: Tz (T)

Yifrehar MuiRa &1 <1 Ghd! §, S T

o 13.2 @ T @l AT 13.2
A & F o1 =78 Tsh 92 Fehe BT’ 3R E Sl
‘U8 W 4 9 9 §©&N Yhe BT I <9I B

[iE F= {(H,T),(T,1),(T.2), (T.3), (T.4), (T.5), (T.6)}
E = {(T,5), T,6)} 31 ENF = {(T,5), (T,6)}
S P(F) = PU(H, D) + P (AT D) + P (A(T.2);) + P (I(T.3)}) +

P ({(T4)}) + PU(T.5))) + P(I(T,0)})

S P(ENF)=P{(T5)}) +P((T.0)}) =

1d: P(E[F) =

| womrarett 13.1]
1. afS E eX F 3@ YR &1 == € f& P (E) = 0.6, P (F) = 0.3 3%
P(ENF)=0.2, @ P (E|F) 3R P (F|E) I sifsm
2. P(A[B) 9@ &ifS, aIfg P(B) = 0.5 3R P (A N B)=0.32
3. AR P(A)=0.8, P(B)=0.5 3R P (BJA) = 0.4 9 wifsq
(i) P(A N B) (i) P(AB) (i) P(A U B)

4. P(AUB)¥E #IfST 4k 2 P(A)=P(B)= 3R

|—

P(F)
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IR P(A)= ,PB)= 3R P(A UB) @ A HI
(i) P(ANB) (i) P(AB) (i) P(BJA)

frfafed 999 6 9 9 9% P(E|F) 9@ Sifsq

6.

(o}
BN
=]

T

—
—
—
—_—

10.

11.

12.

13.

T 99 & 99 9R 3ol T T
(i) E: o 39 R fod F: ugelt I 3o w fod
(i) E:=Fam &1 foa F : eAfiepan T o
(iii) E : stferhag g w2 F: = g 9=
T foeepl 1 Th IR IV T B:
(i) E:T% fagh W 7 Jhe B B F : T f9oeh W faad gahe @i @
(i) E: E 92 yehe & Bl & F 1S fod wehe =t gran @
T U I qF AR I TR
E: T90 38 W 9@ 4 Yhe gl
F : Ugell 31 391l W HU: 6 A 5 Yhe gl

. T "iRaes oo | e, a9 9 ages wg

ETwMmeEgz F:famadeed
T el 3N T el T ) ISl T B

(a) Il W YT F@AST HT AN 9 BH Hi UGS IRl AG HiSC AR T8
I B fF el T R 5 Yehe ge B

(b) Ul W Y F&AST HT AN § M i UGS IRl A HieC AR T8
I B o e 99 W e e 4 9 %A 2

Teh =% T 1 STl T R HEASh B={1,3,5), F=1{2,3}, 3G = {2,3,4,5)
o fou fAfafaa @ S

(i) P (E[F) 3R P (F|E) (i) P (E|G) 3R P (G|E)

(i) P (E U F|G) @R P (E N F|G)
M of foh S oF o1l = 1 el A1 Shl Bl RGeS €1 A ferdt ufEr
o g1 ol €, Al Sl Sreel oh Tigeh! B 1 WWfase Wifdshar 1§, A 7% fEan
T € R () G B S AShl € (i) FAdH Uk ool A B
T TR o 9 300 F&/3THE YHR h M Y9 200 HH/3THE YhR h
Hfe 991, 500 SE-fasheda YR & M 9 3R 400 Tg-foshedia TR ok
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e Fei 1 WUE B AR YI oF WUE © U U AGeSAT A Sl §, A Th
ST U i Ig-Tohedia B w1 WIiehdl 1 B2

14. =8 feon o0 2 o < ol ol e R W g fa=-fae &1 ST St o
A 4 A HT WfTwHT F1q Hifeg)

15. Ts 98 & Hhehdl o G001 R fo=R Fifsm) af T8 W Yohe F&1 3 &1 0
T W U B G Heh IR A4S I o W Yhe B Al Uh fHeeh &l So|
e I Tk I W HEA 3 Yehe B 5 T # a e {feeh W e yehe
M’ &) Gufqay WifeeRar A i)

frafaftad 9o 5 9 Tois ° 981 3
16. A€ P(A)= ,PB)=07a P (AB) ©:
(A) 0 (B) (C) ufRewfira =&t (D) 1

17. 4% AR B =l 39 YR € T P (A[B)=P (B|A) %0 &
(A) AcB (B) A=B (C) AnB=¢
(D) P (A)=P(B)

13.3 QTRrehdl oAl MU= =9 (Multiplication Theorem on Probability)

oM fifse f E don F Uw wfaeel gufie S &t < wead €1 weqd 9=
ENF < et E e F ok sifed g 1 S9idl 21 379 I3 § ENF seiefl Eqen
F o Juq Sfed B i <9 &1 51 E A F %1 EF off fe@n s 2

W T TG S EF %1 Wikl 10 i 1 SAEvahdl gl B1 ST % forg,
Tk & o5 O TN FRTeH o qden § en g ve (U aeve iR uew T
Wikl T1d Y W 3o 8 Tehd 81 AT EF 1 WTFehdl T hid o Ty ed aufaser
WfIeRdl 1 STEN Hd F S| R A femen w2

TH WA ® fF ued Fo fu M W we E &1 wufqad wifdeRdl i
P(EJF) 51 =9 2 3R 39 freAfofiad ¥R 9 96 &@ 2|

P(E[F) =

I gioms 9§ 89 foe gd © T
P(E N F) =P (F).P (EF) (D)

PECF)

2 P(F)
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B0 e off sa € TR

P(F|E) =
gl P(F|E) = (Fifs ENF=F UE)
37 P(E N F) =P(E) . P(F|E) .. (2)

(1) 3R (2) I e o &5 W e &

P(E N F) = P(E) P(F|E) = P(F). P(E|F) 5/ &% P(E) # 0 3R P(F) # 0
ST TR i Wikl 1 UM FrEm’ wed €1 ST U S o
SETETUT 8 Weh Hel H 10 el 31X 5 The 1S €1 &1 7 Teh o &% Teh Tehredl St

& R wgell g S o Fohe W Ted a1vd e W@ Sl §1 6 ity o e |
Y gk g 1 TR THEWed B, 9 <1 el e ke w1 R gifdeRdr 82

&l }M 5 E ‘Ueell el 1% o fsher’ 1 se € SR F CgEd el g & Ferer’
1 e €1 g4 P(ENF) a1 P (EF) 910 &% 2

%Q%P(Eiﬁo P(E) = P (Yl fertat o hredt 7T fehter) =
w1l g e T R vl Frehrel ® whielt g fehelt ® ereifq s E wfed €8 €,
T HeEl H 9 el 7T IR 5 WHS WS W@ T 1 WA, THA S Hel B BT Afashan
& o et 75 H1 FIeT B T A €, $S IR TEl had F kT Gufdad WAkl 2
& E w1 "fed g 9 2

i P(FIE) =

e Ifehel o TOM 1EW gRI ed Wi B €
P(E~F) = P(E) P(FIE) = P(E) . P(F[E) . P(G[EF)

3 @ iferen g2emeN o foTq firehar &7 UM Faw 3 E, F 31k G T wfdset gafe
1 s €

P(ENFNG) = P(E) P(F|E) P(G[ENF) = P(E) P(F|E) P(G|EF)
T YR Wfaehdl o oH a9 1 faaR =R a1 sifyes we1stl o foaw ot fohan s wehan
2?1 ffetiaa et diF seeli o forg wiftrendr o UM 1| o1 eid Wed e €|
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SETETT 9 52 TRl I TS W@ Wl MG NSS! H | U o a8 Uk o Il forr wfreenfia
fopu fepTel ) UES < TN T SIEIME SR R ST ZERT B T SR Wifdehdl 87

T AE o T K 5121 FHertent T Ul 91e3e © ' SR A ST ¢ kTl T o et
2 T HW ©| TEad 4 P (KKA) T T B

S P(K) =

e € P(KIK) e 91 8H R Tk ‘ugel el T T aieeme € W S N
AEME B 1 WTehdl o S0 &1 31 e § (52 — 1)=51 7 ¢ 5 aremE ©

BRI P(KK) =
3faqq: P(AJKK) R fhTel T Ox1 o1 goFehT B 1 Aufasier Wifehar € < foh &d
[ B for < aEeTE U & el ST g €)1 o TeEl § 50 W @ T

ESII P(AKK) =

Wfehdl & oH e 5 T W g € fw
P(KKA) = P(K) P(K|K) P(A|KK)

13.4 A 92U (Independent Events)
52 Wl 1 Tet H W U ww Frehler & wdieon W faeR iy s ydw it
TS i THEHSA WA A @1 A€ E 9 F oA ueet ‘fepren e wwn faE o
2" @I ‘FeRTel T TN U SRR B 1 o A ©,

13 1

1 4
P(E) = —=— @1 P(F)=—=—
®) =57 B=5%"5

Y & ‘E SR F' weA fepren T us o€t w1 goRhl € 1 o9 il ©, el
1
PENF) = o
a: P(E[F) =

ifk P(E)= =P (E|F), €9 %¢ ¥sd B foh 51 F & §fed 89 1 go 3 =2
E %! Wif¥ehal W HIE 99@ T8l Sl 2

B&R

P(F)
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7 ug off o © TR

P(FIE) =

T:P(F)—%—P(HE)W%ﬁmE%a&ﬁ%ﬁaﬁwﬁm F &
WIfFehal W i YHE el Srel 2

Td: E T F 39 YR &1 e ¢ T fohelt Wk wre o =ifed o9 &1 gom god s
1 JfIhd R FE 9 FE et 7

T YHR F1 SR I @dT g2y’ FEd 2
TRSTET 2 | FeAE E 99 F o1 W@ad g #ed © A
P(F| E) = P(F) S/@&! P(E) #0
P(E| F) = P(E) S@&t P(F) #0
I1d: 39 IRAT ¥ P(E) 3R P(F) 1 YRR el a9 2|
| s1q wiferar =6 oM Fm @

M:%zi = P(F) P(E N F) = P(E) . P(FIE) (D)
PE) Zqﬁl%aﬁtFwﬁwﬁﬁ?ﬁ(l)ﬁ%ﬁW%ﬁm%ﬁ
P(E N F) = P(E). P(F) - (2)
37d: (2) o SUAM ¥ Y q TR Hi Tl i FEfafed we 9 o aikefua
Y Hehd B
uftarer 3 WA o E @R F et agfess wlem & gfaeyl gafe &1 < sead §,
P(E N F)=P(E) P(F)
fewuit

1. < =S E Qe F ! Wfsd (dependent) ed B, A% o s 7 & erefq 4k
P(E N F) % PE) . P(F)

2. FHM-FW Wad T AR WER FIES HeAsd o a9 g9 Ug1 8 S 2
‘T IS Y qRT SIS w1 Wil & w9 H 1 T @ 56 fF CWER
FTuas et 1 gRe ‘e’ o ®Y § W TE ¢ 3Heh SR, WER
Aqastt sestt o g off uftomm wd waft TE e Tkt © g s see §
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oftomy e off 8 TR ®, A% Toie e e 71 TR s g @)
‘TR TSt A e e €
TR I, A < T T T wedt © et wfaehdt IR 7, @ 9% WER
et &l & wehdt €1 faetima: afk 3 et Wihehdr el WER et geAnd
Al €, a1 98 T@ad el 8l Hehdl B
3. T afed T Wad wedd ¢, A€ Tiw w7 E 3R F % fau, el E
e T ¥ qe F g Weor ¥ Heifd €, seAe E 9o F % T 9ief wfed
B 1 Wik, S <HT TeT0T SO Ry ST, WifreRan P(E) R P(F) o UM%
o SR Bt €, TSeRT qeher <Al Terl o SR W STerT-STer TR S
21 319fq P(ENF) = P(E) . P(F)
4. @ T A, B 3R C w1 T sel Sl § AR AR e 9%
P(ANB) = P(A) P(B)
P(ANC) = P(A) P(C)
P(BAC) = P(B) P(C)
3R P(ANBNC) =P(A) P(B) P(C)
e ST | ¥ HH W % Th F 70 T T et 2 al < T oA i w@as
& wel 9w R

IEETOT 10 TH I 61 Teh IR ISl Sl 21 5271 I W Yo &A1 3 1 379ed
2", %! E 9 3R ‘U8 W T @ 96 2, %1 F 9 Frefud e Se i 9ard R weAd
E 3R F @ad 87

o1 B9 WA © o6 36 qderor o1 wiaesl wmie €: S={1,2,3,4,5,6}

CE| E=1{3,6},F={2,4,6} 3 ENF={6}
el P(E) =
T P(E N F) = P(E). P(F)

a@: E 3R F w6y =2l &

IETET0T 11 Teh 3MMAAT (unbiased) 98 i T SR IS &1 AF & A ST qgelt
I W foom Hem ww B S B se (g s W fawg g ure e <wid
21 TR A 3R B % WG 1 TH0 Hifeu)

zor A |eft 36 Hifers s w GEE9ST T o df

P(A)=%=% R

by

1312:
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e & P(A N B) =P (3 3BTl ¥ fawd e w2
GE] P(A) . P(B) =
T P(A N B) =P(A) . P(B)

3 A 3R B @dd Tl ¢

SETET0T 12 €14 Taeehl &1 S/ T B HF o E we (i faa @ i e e g
3R F 51 a9 1 Fad ot g1 SR G e ¢ sifirehad 1 92 g g1 o et
#W €1 FH (E,F), (E,G) 3R (F,G) " HiA-hiM & Tad €2 SH-%H 9 qf¥a &7

T TG Erﬁmf Tafie .
= (HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

= (HHH, TTT}, F= {HHH, HHT, HTH, THH}
G= {HHT, HTH, THH, HTT, THT, TTH, TTT}

%@%%@H@@I (HHH}, EnG={TTT}, FN G = {HHT, HTH, THH}

BRI P(E) =
P(ENF)=

g & P(E) . P(F) =

aa: P(E N F) =P(E) . P(F)
P(E N G) # P(E) . P(G)
3R P(F N G) # P(F) . P(G)

THfT T12TG (E 3R F) Tds 8 Sl 218 (F 3R G) 3R (E 31k G) wisd 2|
Sarevor 13 fag #IfST foF 9k E 3R F S sl weAmd & @ E SR F o o= i

Tl FifH Ede F@dd ¢, safeau
P(E N F) = P(E) . P(F) (D)
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o1 13.3, % oF-3T@ 9 98 @2 ¢ fF ENF 3RE N F WER 319es & 31 @1 &)
E=EnNF)UENF)

(E'NF") S
FiifH ENF 3RE N F TR e €, B oF
T P(E) =P(E N F) + P(E N F)
gl P(E N F') =P(E) - P(E N F)

=P(E) -PE).PE)(DF | (ENF) —gAF  (E'NF)

= P(E) [1 — P(F] s 134
=P(E) . P(F")

#1d: E 3R F a5 e 7l

Eﬁwwmmw%ﬁuﬁ:

(a) E' @ F s &
(b) E' d F' T B

SETET0T 14 9% A 3R B s WG € df A9 BH @ <AqH Tk % € ki Wikl
= 1- P(A") P(B')
T P(ATBH ¥ =Fa9 TH & &) = P(A U B)

=P(A) + P(B) - P(A N B)

=P(A) + P(B) — P(A) P(B)

= P(A) + P(B) [1-P(A)]

—P(A) + P(B).P(A")

— 1= P(A") + P(B) P(A")

= 1= P(A) [1- P(B)]

=1- P(A") P (B

| wommaett 13.2]

1. 9 P(A) ,P(B) SR AT BEad MG 2 al P(A N B) T shiferg

2. 52 Tdl I U TeEt § O Agesan fo wfaeenfua few o St feerel Tw) T
Tl o hTel T 1 B 1 WIiaehal F1d SifsT)

3. 9@ o U fesd @1 Fe 3uH ¥ 19 9ad @ agesan T gfaeenfya feg
BU Fretet 3 fohan ST 21 afg i freprel T Wk ores ®F A fess i faent o
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11.

12.
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foQ Teftepa fohen San @ STren sTeeiehd Y 24 € U Teean fo@m 15 Heat §
5 9 12 o= 9 3 e HR €, & fam! o T wiehd gH w1 Wifenan o
it
Tk =12 Taert IR U SAfid I8 61 S9Tel T HE o A we fiees W fad
Wehe Bl €' 3T B S U W HE&A 3 Yehe Bidl 8 ol Feid s €1 et
HITT o e A 3R B wasl & = 2
TH I W 1,2, 3 WY SR 4,5,68 W 9 for@ T | 39 W H IVl
T HH W A S W T ®' SR B He (Wen a9 fae T R, @l
frefa st €1 % A IR B w@as 8?2
TH o EQeIF 3 52 368 YR € 7 P(E) P (F) ﬁ?P(EmF)—%ﬂH
I Ed F @6 €2
A 3R B UE wed & T € Wl ,P(AUB) @ P(B)=p.
p 1AM A HISC I (i) S wWER srveast 21 (ii) S @ 2l
T o A 3R B w@as sl ® 991 P(A) = 0.3 SR P(B) = 0.4.

() P(A N B) (i) P (A U B)

(iiiy P(A|B) (iv) Md hifST|

& T wed A 3R B UHi €, el P(A)  , P(B)= 3RP(ANB)= T
P(A-TEl @R B-7&l) @ sifsm)
" W Adel B was e € iR P(A)=  @en P(B) = iR
P(A-TEl @R B-7&l) .= A SR B T@ad sl 8?2
A ¥R B T@dd sl §f T € Sl P(A)=0.3, P(B) = 0.6

(i) P(A 3R B) (i) P(A 3R B-7&Y)
(iii) P(A 31 B) (iv) P(A 3R BH =i off =) =1 9 F@ sifer)
T U9 1 d19 91 STl Sl © ' 69 9 HH U 91 faud §ea a8 i
TIfehdl A1d SIS
T T Tk i 9 fae wiaenfua few feprelt St @1 |t /10 el 38
A TS 7 ARl TG HIC (i) A S A B (i) FH RTeA T T A
2 (iii) T Hrel a0 IHA A B
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14.

15.

16.

17.

18.

Tfora

T Tasiy G o1 A 3R B g W@ &9 9 81 3 1 qIehad &ae: 3K

g1 Ffe <, T ®9 9, G 8 H Rl TAH S B, Al iRl
EAISIED
() T9= B 8 9§
(i) ST ¥ qeIa: B Uh G BA B oAdl B
AT o 52 TN i U GETHd TSl § U a1 A5l ke S 2| Fetate
o @ fop gometi & w2 E @R F was 22
(i) E: “Fehren e o= gpH 1 &
F : “fHehtent 7o U= goRRT @7
(i) E: “Freptent T o= el 30 1 R
F : “FiehTel T U U AeRE §
(iii) E : “FieTell 71 ool Ush 9G9I 91 Ush 9H 2
F : “THehtetl T ORI W SNTH A T [ €
Tk IEEE H 60% el &t 1, 40% HSH 1 IR 20% A @R Tgd T
Teh BT I AGESA G W€ 2
(a) Wifarehal T RIS fop o 7 o & oI =1 & fUsh 1 erEeRr T ?
(b) A o &t 1 SrEeR ugdl € df SUeh s 1 SFEaR ff Ygd arel gH
1 AR Ad RIS
(c) A o USH 1 @R Ugdl € df U &) &1 Sr@ear off ygd arelt gH
1 AR A1G RIS
FfE qrEl 1 T ST Sl Widl € dl Yol U W gH 319N & I i
1 giferd f=fafad § 9 s 272

(A) 0 (B) © (D)
T TeTe A 3R B I WER Wdd ®Ed 7, IR
(A) A 3IRB WER sast § (B) P(A'B') = [1-P(A)][1-P(B)]

(C) P(A) = P(B) (D) P(A) +P(B) =1

B=
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13.5 ST-WHA (Bayes' Theorem)

oM ST fm g O 13 11w U &) gen 16 2 9% 3R 3 o 12 81 3R Sen
¥ 4 g% 3R 5 o 12 21 foheft w9t § | U 7% Ageod1 (el Sl 21 8a

ot U 9t BT G KT WITRA A B Tehd € A1 R faei Ot (wm o g 1)
49 T faeie @1 (4 o W) g 1 Feprer 1 qifehar off 919 o Hehd ©1 3=
vl o g9 fordll oo 11 Y 7% fepter w1 Wifdehdr 9 Y Wehd ©, 9% 89 g8 faa
T B TR g HA-T 9 @ et T 81 ifer 9o 89 39 o i Wifdshal A Y
Tohd B Top T forelt foiw St (WM o Sien-11) 9 Frebrelt T ® Afe 7 el T g
1 W U1 87 T2 BH Ser-11 o ﬂ?ﬁﬁmﬂ(reverse)wﬁwaﬁmém
T 9% BH Sl FAT 1 g5 9 €1 9 TR S St 3 wfdam wifahdr 9 s
T G 1 G s sl o SuAnt gR1 fohan @1 ek g S e g
‘S-gEE’ % T 9 S S @ S S AW 1763 H YRl g ol Se-gHa
o HOH F YA W e AEU Tk qRA iR F yRiew qfiomml w R s
13.5.1 T gfaeyt qufie &1 fGursT (Partition of a sample space)
A E L E, ... E, % "= &I ufaeyl Al S o fadem ® frefi s € 9t
(a) EiﬁEj:q),iij,i,j:1,2,3,...n
(b) E,VE,U..UE=Sda
(c) P(E)>0,%% i=1,2,..,n% foQ

T W H, W E K, ... E Ufaeel Tafe S fawem # el e g a9t
d d: YR €, GHY § AT AR ARl YW 2

SSETM: TH WA € fF I FeATE 3R SHR! T w1 E eyl wAfe S #
faurs & *ifF ENE' =¢ 8IR EUE =S.

-2 T 13.3, W B9 ST | YeToT Y ehd € 6 A€ E IR F ferelt wiaest
gufte S, o W i & TN €, @ {ENF ENF'} 9994 E &1 T o9 2

=9 {EENFE,ENF,ENF} S9= E U F & T& fa9sH 8 ik gq=aa
(ENF,ENF,E NF,E NF} 9l gfaget S o1 s fause 21

319 B9 HYUl UIehal i 99T & g w4
13.5.2 F'Q\'Uf UIfgarar @t 99T (Theorem of Total Probability)

T4 & {E, E,,...E } Ufisel gAfe S, %1 & favse 2 ok oW o fF g
¥STE L E, ..., EnﬁqﬁwqﬁmélmﬁmAgﬁ?ﬁWé?qu
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AT 7, T4,
P(A) =P(E) P(A[E)+ P(E,) P(AE,) + ...+ P(E) P(AE)

suufs faan 70 8 & E,E,, ..., E, Wfoeet wfe S #1 ww fawse g (ot 13.4) s6fem,
S=E,VEU..UE ..(1)

R ENE=0Vi#jij=12 ...n
Y T © TR fe s A, & feg
A=ANS E, L.
=ANn(E VE,...E) 3R 13.4

=ANE)UVANE)U.UANE)
WﬂﬁAmEi,SﬁTAmEj,W:WEiSﬁTEja?WHW%ﬁ i#j,%
feu erdae € s8I i%j, ij=1,2..,n% fa0 A NE 3R AnE, 9 s €
ey P(A) =P[(ANE)U(ANE)U..U(ANE)]
=P(ANE)+P(ANE)+..+P(ANE)
| P(ANE)=P(E) P(AE) Fif P (E)=0Vi=12,.,n

WfgeRdl & oM e 57 g9 S €
BRI P(A) = P(E) P(A[E)) + P(E,) P(AIE,) + ... + P(E ) P(AIE)
7 P(A) =

3ETET0T 15 et =afem 3w Fmio w0 %1 31 foan 21 gsara e w1 aifeh
0.65 1 ESdIel 7 8H 1 9 ggarel g4 &1 feafqal o fmfo % o goamgar qof
B 1 Wfahard e 0.80 qe 0.32 €1 Fiv e % gEarEr gt € %1 gt
[T i)
ol UM ofifee i ‘fmio el & gragar ot 897 &) e S A IR ‘gede B’
I T H1 B gR Frefua foran S 21 86 P(A) 91 T 21 B 9@ €
P(B) = 0.65, P(8gai@ 7&l) = P(B')= 1 —P(B) = 1 — 0.65 = 0.35
P(A | B) = 0.32, P(A | B') = 0.80
FHifer A B 3R B’ e Hq==a o fawem ¢ safe wqol wfaswar w9 gm
—P(B) . P(A | B) + P(B') P(A | B)

j=

P(E )l
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=0.65%x0.32+0.35%x0.8

=0.208 +0.28 =0.488
a1 fmfor e THEgER qui g9 &7 wifaskdr 0.488 R
379 TH IS-UHT 1 YHYH T a1 39 fag Fw
SST-UHT (Bayes' Theorem) I E , E ..., E, i e ® S fR ufaest gafie S
o fawTs o1 fiv et 2 319 E L E, ..., B, 97Q: 3T99% € $IR EUEU ..., U
E, =S 3R A®E T s ¢ fowet miaewa yom 2, @

P(E,)P(A[E))

P(EJA) = — Li= 1,2,3, .0
P(E,)P(A |E))
Jj=1
suuf &4 9@ €
P(ANE,)
P(EJ|A) = W
PEHBPDEAMED,) = (ARt = TUF fom @)
P&(ﬁ)P(MEj)
J=! = (Fqui wifeskar & e 9)

feauft s=-90g & SgEn o Frefated veseet 1 SuET i €
HEHAE , E,, ... E, &l ai@ea . (hypotheses )&ad 2l
P(E) 1 U E &1 YEh1ci (a priori) Wiashdr %ed €1 Wufass mfewar
P(E,A) %! IRehedT E, 1 STHIC (a posteriori) Wfashar wed

o T BT HRON HT WA 1 g st e ST @) iR B, wfaee @i S
% T fauE w1 FE w € el seet B ¥ § T W § UE SR e
T § Hfed Bt 8 (STE, § | hae UF E HeAl Hedl ¢ 3 Uh sty T we
TRl ) o70: ST I H forell fowi B, (31eIfq U FROT)HT WAkt a1 € Safh
TS A 1 Hfed g1 R m R

I57-yHg w1 fafay aftfefl & Suafa @1 3 @ 9o #1 Fefafad ssew o
e feman T R
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SETETOT 16 & Ot 3R 11 fou &1 91 [H 3 et 31 4 et 12 € o o6 &t 11
o 5 ol 3R 6 el S 31 fRet wh Ol W 9 Ages A U TR el 7 € W
e 1 1 81 E S i A1 Wiiehal € Th ¥ g Ot 1§ fehreh T8 €2

T 4 151 WA e B E, ¥ SR 9 1% =99 1 B, AN et A et fR
AT T H1 g e 1w w1 AW el w5 2

[iCl P(E) =P(E) = %
WA E P(AJE) =PRI T § o T H g Feprer) =
R P(AE,) = PORIITH & aret a1 w1 e FraprerT) =

3@ SR I T § N2 Freta *1 gIfasdl, 59 & 98 9@ ¢ f% 98 ara
1 8 = P(EJA), I5-T9 NI

P(E,|A) =

IEETOT 17 dF aAfa= fesd 1 ISR T R u § sl udw § 9 fyees € fesd 19
T feer WH @ €, Tesd 116 < faeer =it o € o) fesd 119 T 9H 3R T
w7<) b1 Toeent B1 Uk AT Agesdl U fesa Ia1 @ 3R SuH 9 e d U (e
fehreran 21 afs faaht @R 1 €, @ 59 910 T F Wik € T fest o gow faan
off G 1 € B2

T A A E, B, 3R E, %A fead 1 113k 111 % =7 &1 frefod & 2

GE] P(E) —P(Ez)—P(E3)—;
oM & A A AT ke mn faent 99 w1 ' R gl 2

LE| P(A[E) =P(fesd 19 9 &1 faaent e = =1
P(A[E,) = P(fes I1 ¥ €M =1 Tk foeh1 feper) = 0

P(A[E,) = P(fesd 1119 |H <1 foerent feher) =
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319 fesd o @ faemr o 9 1 3F &1 Wi

= foTen T 9 1 faeent fesd 19 R &1 Wifgehar
=P(E,|A)
9 d99-999 g1

P(E |A) =

IETE0T 18 AH o foF U T=.eE. . wWierr &) favagaar fefafea ver 9 fafds
*I T 2

TSR, disiifes safeal o fon wherm 90% ud o H S 10% 91 7 o
o gam 31 TE.SME Al § Wy sAfadl o feu whequr, 99% Fel Udl e @ Al UL

Eﬁﬁﬁﬁaméml%ﬁmmﬁmﬁmﬁﬁ Trsfifee sam 21 T
P(E,))PAE +PPEE P:IEE TP i TEIE A, T B, § W U oAl Agesan g Sl €
4(_‘)_‘_‘)—\;‘%% ﬁ) é‘%‘ﬁ)f‘a%‘ﬁ TR A, F Suftafd Far g1 N Wi

*x“ X0+ ¥%r oe ofed ara § T AL (TSifeE)
o1 WM o B9 U At o arsdd § TELSTE Al Wisifed 8 st sl IR A SAfR o
T g A, Teror § disifes g 1 S i g9 21 eH P(E|A) I T B
e E g9 T Al o LS. Wisifed | B i Sl i <uien
T {E, B} SEen o a4t safaal & faest gufie 1 uw faase 21 e w9 @

0.1
= 0.1% =—=0.001

P(E) = 0.1% =155

P(E') = 1 - P (E) = 0.999

P(A|E) =P (=afsr 1 qderor o we.emE o, diefifed <91 sfen f&an wn € for =%

IE T TE.eTE AL dsfifed §) = 90%—%—09

3R P(A|E) = P (=af =1 wdieror o oLt ot uisiifea <t Ste for feen e @ fm
o8 e TELSTR Al deifed e §) = 1% = 0.01
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9 99-YHF g

P(E)P(A[E)

P(E[A) = P(E)P(A|E)+P(E")P(A|E")

= =0.083 (TT19)

3T T A=A I T A o ardd § TaLAR S, Uisiifed gF i Wifgehal &
o 3 © o Sueh waamE . W dsifea 2, 0.083 B

IETETUT 19 Teh diee aFM & SREH d 79 (F3) A, B 31k C el SIS =l shusl:
25%., 35% 3R 40% siee -l &1 39 HeNA1 o e w1 HHY: 5, 4, 3N 2 Gfave
T TR (Ffeqel) € dicet & Fel SR § ¥ T sliee A5 Al e S € 3R
€ TUE I Sl B TEHT A AThdl © foh I8 Siee AYA B gRI SAE1 TR ©?
& M fan & wemd B, B, B, FH wohR 2:
B, : dice WA A BRI RN T §
B, : dice AE B 5 S A §
B, : diee AEA C 51 S T §

T ¢ foF ¥l B, B,, B, RER {9asit 3R 9Rkgqul €1 7 femn & e B f=
R §: Ediee 0
e E, SISl B, A1B,A1B, % @ wfed @it 71 e

P(B)) =25%=0.25, P (B,) = 0.35 3R P(B,) = 0.40

: P(E[B,) = Siee o @4 BH &1 Wifaehdl S« o fean 81 foF o8 w=i9 B g1
fHfifa &

=5%=10.05
3dl WR  P(E|B,) = 0.04, P(E|B,) = 0.02
I99-799 gN &H W € &
P(B,)P(E|B,)
P(B,)P(E[B,))+P(B,) P(E|B,)+P(B;) P(E+B;)

P(B,E) =

_0.0140 _28
0.0345 69

0.26 K00
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SETETT 20 Teh SRR 1 Th UM ol @H (1 8| Teel o el 9 98 9 ¢ b

o 311 2
STk oF, 99, THeX A fhEl 379 98T | 3T i Tkl shuel: E’E’E’ﬂg

2 9 9% 3, 99 91 WheX ¥ A1 ® Al SHoh Y M HT WiHhad HAN:

2, Wg FrEt o= aeA ¥ o W SH R T Bl ?1 Ak 9% |/ A o, @ suek A
W M &I Wfehdl AG hifaa|

&l g oifn ff ‘it o Wl o F8T W F M’ HI U E7 AR SRR o 4,
o9, WpeR A1 foRdl 371 aed §W 3T &1 HeA %wAw: T, T, T, 31 T, @, @

P(T) = (e ?)
P(E|T1)—ﬁaaé€aqmaﬁmi?@q§aﬁﬁmﬁqw—%

gl wR, P(E|T,)= ,P(E[T)= ,P(E|T,) =0, % 3= a1 g0 3+ W 39

ixl+lxl+i L+zx0 =

X
10 4 5 3 10 12 5

a1d: arefre witrekar  ®1

IETET0T 21 Ueh oAfdd o IR H 91 € foh o 4 § W 3 9R T dierdl €1 98 Tk I
] IV & R TqA © o 39 T 3T arelt G& 6 21 39 1 WIiehdl T HifsT
fF 9 W W ol e arkE | 6 2
ol A ofifere f E, ‘=afed g/ 98 &1 39T X I8 9 i TR 39 W 3 el
Te 6 ' 1 A B1 A WA fF S, U W WAl 6 A T M $iR S, U W
& 6 TET M HI A B e

P(S,) = §®&A 6 3 1 T 1 WIfehel =
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P(S,) = WA 6 &I A 1 = 1 Hidehdl =

P(E|S,) ==af 51 e o W T T foF ¥Em 6 o € Sk T8 W ST areft
G o W 6 ®, i el

= fed g T dieH i WifTehal =
P(E|S,) == 3N 98 9q R f& T8 W T@A 6 3T & Wafwk T W A S
TE ard § 6 el €, i AR
= AfH g T &l e i JifFehar

3 I-YHI g
P(S,[E) = =K B 78 W k1 Wehal fF WA 6 The G €, 99 aad H L 6 ¢

a1d: erefre ifrekan % 2l

| woerae®t 13.3 |

1. Th weel | 5 el 3R 5 el 7§ AgesAl Tk T8 et St €, $Eeht
A FE & oK [ FHAw § W G Sl 71 g w2 erfafe w99
FA9 H W < S 7 qel worer § ¥ T A bl S g1 gl A A
B T Ffaehar 1 2

2. TH U 4 el SR 4 Hredt e 2 AN T 3T Ol § 2 o 3N 6wl e
F1 T Sedi W | Uk Rl Ages Al A Sl € 3R SEH Uk g ket St € S
o ol €1 39 o1 1 91 Wiidehal @ foh 7iE 9eel O 9 fehred T8 €2

3. I% 9 ¢ T uw werfmner o oEi § 9 60% SEEr § @ § 31 40% SEed
SO e R R R I A s T b e o e e
T 30% AR BEMEE § 7 W ol 36 5 W 20% 36 4 A-Ue T o o 3
o HETfere™ o T BT 1 Agesdl I T SR T = T R 39 A fien
21 TH o1 1 1 GIRAl € foF o7 o oEeE 9w aen 82




N

10.

mfaear 573

T Tgfahedt T H SW A F U fownedl A o W F1 IW I ® A T©
ITTHM o1 81 7 o foh SHoh ST S i Wikl € 31 1AM oM i

wfhdl B A o R B % 99 % ST T SIAM T W FE ST A i

WREhAl  © f 59 91d i 91 WAl ¢ o F1s S U¥ F 3| S ¢ a1
I& I ¢ fF 39 wE S| e @2

fopell fergt 3 o Wt FeM ok fIu R 6 S 99% STERER ®, 6 ordd |
ht 59 U7 ° 7 2 21 FRg 0.5% IR fRdt wrey safad 1 W S wE W
e Tera foie <ar @ A safs # A @ I e @1 Ak e SemeE
T 0.1% ©IT 38 AT H T& € o 1 Waehal 2 o hiE A1gesdl 91 T AR
39 U ¥ TE e AR ST T i Sie | T@ §aren o 2 R Sy T W @2

o faaer fxu e ) T faeeh o S @R faa € @1 gaw faeent sifira € o
fod 75% R wehe eial © 3R daw srfa faeert €1 il § @ sk fqach i
rg=3 Al I T SR ST ISl T 71 AR ek W fua wehe ®, @ S wifahdr
2 o = <Al Toa aren feent @2

T ST ST 2000 TheR FTAhT, 4000 FR FTAH R 6000 TH ekl T AT
FId T gefeet T wifahard wHE: 0.01, 0.03 3R 0.15 {1 SHHRa AfwEl
(ki) H W T THSAURA €l Sl €1 39 AT o TWhed dleeh e &1 Fifshdl
1 22

Tk HREH HA 3R B wefiH ot €1 qdf foewor @ gar <eran @ & ot Scared
T 60% T A TR 40% T B 5RT R STl €1 39eh Sifafiar T A ST 2%
3R T B T 1% ST T 1 A ol SRH 1 Th @ o1 ferdn S &
3R 39 R Y Igesdl Fhrelt T a5 @ue e, 9 39 9% o HeiE A’ g
B I WIfokar 1 ghit?

T T T o PR ted H TH T %1 gfaerut o €1 ee e W <
o Sfia w1 (RATd HOe: 0.6 T 0.4 T THoh AR AfE Tl <ot S
? d U U IR o YRR K1 WifFeRdr 0.7 § iR A% g9 < Siaar €
TH 10 I G WARAT 0.3 T 59! Akl F1q HIC fF 71 Seare g <
B I foRam T e

M AT foF i TTgeh! T UrE SOl 81 I1E 39 5 1 6 i & 9w el
? 1 9% T fageh A 919 9N SoTer 7 SR fadl’ #1 e A w71 AR
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11.

12.

13.

14.

Tfora

3 1,2,3 A 4 F G I 21 ¢ A1 98 T 1996 I TH IR ISTOd! § IR
T e Ll € foh 58 W faa’ = ‘v’ wrw e AfE 3§ St weh fud wrw g
2, SHoh gNI SV T UM W 1, 2, 3 A 4 UK B HT AIehdl 1 82
ek AT Toidl o a1 A, B 92 C HefiA et B oM e A 1% @a
Gl SeqIfed shidl & qef ST B 3R C A 5% 3R 7% @ |l Scanfed
F 21 HE W AFA THI FT 50% A &, B el THI T 30% q2 C e
T T 20% Ml ¢ 97 T @Ua 9l 3aafed 2 df 39 A g1 Scaifed fhT
I T WA 2

52 9 1 TSt @ U UN @l Wl B 99 I6i 9§ & o freprel S @ W $e ok
Td B @l T U 1 2 B T iRl A @2

ASN 9 died & TR ¢l U ToaeRT SOl ST ¢ 99l A Sdi § 6
o wefefa gem amfoss &9 o fod Yene eF &1 qiidshdr 2

(A) (B) © (D)
I A IR B UHl wed € fF Ac Baen P(B)#0 @ f= & @ &M i

(A) (B) P(A[B) < P(A)

(C) P(AB) 2 P(A) (D) T & FE @

13.6 Igfeseh =) 3l Uk UTfdehdl s (Random Variables and its Probability
Distribution)

=, efes e SR ST i B % AR ¥ e @ whe o ¥ 5 e
H 9 Ay # 'H foviy uRkomg o =@ Rl o fohg 39 uftomal ©@
Hafya frdt 9en o s=g o

T F5 el SR ek Roma W R #)

(i) = I I TR o TU& H gH IA Ul W Yehe WS o A H gegeh 8l

Hed B

(i) TH Tk &l 50 9N SBeH | A & fadl w5 gen ® e gl 2
(i) 20 g & TH R H, TGH 6 @& T, 4 T I (TH & 9% Th) Feer

o ThHU § TAN 9 4 aEgell o Uiasyl H Wd oRqgetl wi §eA H @l ekl
2 7 # @Ue iR Ik aeget o fRdt faem st H

farp)
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Swde W Yodeh Tier § BER U U | @ S yokeh uRond oF § A U
arEdfees Hem ffde ot €1 wiew o Yo URum o fou ue andtass §e
SATT-31eAT Bl Tehell | SETTY € Teh =R €| W1 & 3HehT 0 Tehdll Argfese wem
o IRl W TR T € SEaT 36 Agfese W HEd ¢ Uk A5 e = ol HHd:
X ¥ & H 2

AR 3T Tk oA I TRAT T TR SIS o T fF aqa o T as=s
R X, e g 8 Tt Wid (domain) =gfemeh THer0T o TROMET 1 S (7
yfeel Tmfte) g 81 T afew =X HE ff awdfs W o Hehdl €, SHi SHeh
el (codomain) STl @3t o1 A== BIdl €1 7d: Tk ATgroseh =R hl e
YR H qRIE T Fhd 2

TFRTET 4 U Ao WR 98 o Bl © et wid fendt agfemen weror o1 faget
Hufte g 2l
30T % foTu, oMeT W Foaeh 1 & IR 31HH | 3916 9 o T | fo=r Fifsu)
39 T 1 Giaesl wEie B
S = {HH, HT, TH, TT}
g X, Wt fordl 1 G i o el € Al X T agfesd =R # 3 e uiemm
& oI 3qent W e gRR 9 e T R
X (HH) =2, X (HT) = 1, X (TH) = 1, X (TT) = 0.
e B wiaeel Tl W U 9 A Agfese =X aReid fhu S wehd €1 3SR
o fow am o fop Y, gfaest gufie S & g uftom o fow foai &1 9= 9 uef &t
e & W2 | e H gl a9
Y (HH) =2, Y (HT) =0, Y (TH) =0, Y (TT) = - 2.
3 T ideyl gafe S ® X @R Y ¥ fa= agfess =) qiwifia fee e €

TEETUT 22 T AT Tk T 1 dF IR IS 61 Gl Tordl &1 T o AR
T 39 MK i Y T9d o fq Rs 2 2a1 € 3R Ycdsh 92 o fou o8 oAt
SIS 1 Rs 1.50 <1 €1 9F o X oaferd gR1 Sl T o1 81 TE T 1 o5k el
21 Tl o X T agfess =) 2 SR 38 qieo o gfqesl Safe & e & w6
T yfefq wifem)
o X U W ¢ Toesh 7 frelt afess wderm & aitoml w it 21 gafe
X T Agfess =N 2|

e T w1 gfaeyl gafe 8

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
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X (HHH) =Rs 2x3)= Rs 6
X (HHT) = X (HTH)=X (THH)= Rs 2 2—1 1.50)= Rs2.50
X (HTT) = X (THT) =X (TTH)= Rs(1 2-2 1.50)= —Rel
3R X (TTT)=—Rs (3 1.50)= — Rs 4.50
el o g, faetre! 1 i 1 <9 @1 21 o ufaeyl qufe & yois ofagd &

fore X o1t aifgdta oM B, safau X ufaeel gufe w e wer © e a7
(1, 2.50, —4.50, 6}

SETETUT 23 T 90 § 2 HHE 3R | o g €| A Al Tk 1 FehTelt T 3R SHept
AR 9% 38 T O | Sl T 38 uRkar ®1 g R T Ak X @
frerTell § Toheldl 1 S 1 <M1 ¢ a1, X o1 fIawor 2, Sl Uk et 18 o1 Fisher
Hherdl | T

T UM A {6 Oc | Wl W B ow, w, - H R B E
T faeel wufe @

S=w, W, w W, W, W, w, W, W F, W FW, F W, I T}
aE X = 5l &t & = FHeAdl i GE&
g X ({w, w ) =X ({w, w,)) =X { w,w,}) =X ({w, w})=0
X (fwy, 1) =X (fw, 7)) = X ({rw,}) = X (frw,}) = 1 SR X ({rr}) =2
3: X Uk Agfess SR8 S 0, 1 91 2 0 o Fehal B

13.6.1 Tk W@W T &I GIIahdr de7 (Probability distribution of a random
variable)
Y W URAR f, f, ... f,, § Th URER i 36 TR T o Tem R =R X 6
Hoish URER 1 e HEEAeT Bl A o foh uREw £, £ f " HwE: 3,4,3,2, 5,
4,3,6,4,593E &
3TET T IRAR &l T 9 IHeh T&Hl Hi G &l Al Y, X T S HiTo¢| Tl
X T Agessh =) B o 7 wem o it feman o €

X(f) =3, X(f) =4, X(£) =3, X(f,)) =2, X(f) = 5,

X(f) =4, X(£) =3, X(£) =6, X(f) =4, X(f,) =5
3@:2,3,4,5, 64 W X®E @ O A HHa ©

19 X 1 A 2 B el GRER £, 1 G T E X H AE 3T Rl € 5 S

fiof, ™ | Torel 9fem =l 91 ST 36 ¥R

X=4,59 qER £, £, f, 1 I STCW
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X =5, 549 GER £, 4q0f, TSI
3R X = 6, 5@ IRER £, H FA ST
<feh T WM © T I IRER 1 A1 ST SREeed ©, s6feT 9ReR £ % 9 S

F U@ 7
A X H AE 2 BF hl WiERD R

&0 foed €P(X=2)=
e ' f,f, A £, fRd ot ww uRen w1 g T Sl

P({f. iD= ®
3d: X 1 AF 3 BH 1 Wiiaehar =

&0 foemd € P(X=3) =
3 YR B9 UM € %

PX=4)=P{f,. [, /,})) = PX=5=P{f,[,})=
X P(X = 6) =P({f,}) =

39 YR 1 faawor fFad agfeas =) o 19 39! 9Id Wifehdreti i fomar S
2, F Agfes® =W X H WFHal 97 Fed 2|
AYhd: Th AR =X X &I WifFshdl s o1 7= yhRr o gRenfia fman sm 2
ufturar 5 fRe aRfs® =R X &1 Wfshal se wemst & fefated yonet ()
g ©

X : X, X, X,

P(X) P, P,

g

STel =1,i=1,2,..,n

o W x , x, ... x ARMSIF TR X F T AF (FA) € 3 p, (i1=12,...n)
agfoEsh WX H A x B H1 Wil € $iq P (X=x) =p,

IfE x AGFoEH =R X, 1 HIE 99 Tod & A FUH X = x Tfaeel gafe
% g g (31) % AT & e B 81 37 X x YT T T AR He YRR
Bt ¥ S1eiq P(X = x)) # 0
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oY & X oF et deifod A o fau ufasel wmfe o @t fage @1 aaeEe
M1 81 SAfAT Tt Wiehar ded o fow el Wifehdisti &1 A T &1 =ieq)

SETET0T 24 AT o 52 U i Uk GAHT TS ¥ 1 U0 SRR FA€o oF e
TehTel STId &1 SRRl 1 G 1 WISl d27 0d HifsT
1 SRI 1 T Uk Agroveh = 81 3Eeh! 80 X § Fefud &id 1 el X &1 9
0, 1,12 2| Fifw w1 ! URaCTo o @1l Fepren T § sHfere aHT Il ST fehTer
Torsl wIET B
HfT P(X = 0) = P31 T&T SiR 39k )

= P(gFRT TET) x P (3Fh1 TE)

3R P(X = 1) = P(39h1 S 3okl =&l 1o gaeh! &l ST gorh)
= P(35hT) . P(3FHRT 7T&l) + P (IFRT -TET) . P (30
448,48, 44

T 52752 52 52 169

D86 481
R P(X=2)=P 3R =P p % ==
( ) ($°|°h| SRS ($°f°h|)>( ($°f°h|) 56% 96
44t
52 52 169
37d: orefre Wi dT §ed T
X 0 1 2
e
) 169
SETET0T 25 UG o TH i i oF aR S8Te W fgshi (doublets) &1 T&AT

TITehdl ded A1 HiTId|

ol gH o i X fghl w1 gen frefug s @)
(1L,1),(2,2), 3,3), (4,4), (5,5), 3 (6,6) Tal fgeh B
w2 g fF X EF0,1,2,9 3%

TH fg& 9 g & WiEeRa
T fgoh W 7 B &1 Wifgehar
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Ad
P(X =0)=P(Th 4 fgoh &l =
P(X = 1) =P(T& f5& 3 3 fg& =)
IREIVEIVE IR IV SN IR RN
6 666666566
P(X=2)=P (¥ fg& IR w* fgh &)
Lt rsrs sttt
666666666
1. 1.1 1
P(X =3)="P (97 fgF) =0 % e
ad: X w1 A= girekar deq frefafed 8
X 0 1 2 3
ﬁ%ol 125
g e, e
k(5 x) AT nrSfdwfasmast =1 4
0 3T

_ 125+75+15+1_216 _
B 216 216
37d: ST WIehdl s wal ¢

SETET0T 26 OH of foRdt agfess g7 T faumerh fiag ¥ wer & Hel & X & gwin
S €1 X% WM x @ R Aiiehar efetE e W €, SEl kG ot 9

PX=x)=

(a) kT HE A@ HITSQ
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(b) TE &1 I w0 WehaT € o e

A Y S Ted €7 deAd: q S Ugd &7 Siferhad 3 W ued €2
T X 1 Wehdl sieq A= e e

X | o 1| 2 3
PX)| 01 | &k | 2k | 2k

(a) eiwa e fm  p=1

i=1
e 0.1 +k+2k+2k+k=1
= k=0.15
(b) P(3MT =aH < & Ted &) =P (X >2)
=P(X=2)+P(X=3)+P(X=4)
=2k+2k+k=5k=5x%0.15=0.75
P(3M9 qe7a: ] S Ued §) =P (X =2)
=2k=2x0.15=03
P(a1 sferhad & W Ued €) =P (X <2)
=P(X=0)+P(X=1)+PX=2)
=0.1+k+2k=0.1+3k=0.1+3x0.15=0.55

13.6.2 FgTedeh =X & ATET (Mean of a random variable)

agd © gmeet W fRdl afes =R & fhd agv & tha S 9 <90 s
B €, fS8 =R 1 qifehar sie @ A R Tehd € UE € 5w SeAd /ied, wienes o
gl BId 1 39 el H gF Wieg W T il qred srafefa a1 sheia ygfa 1 9
o el o @ o 7% fondl agfessh =R o HeawH o oied WE ) 3T e @l
aftaTT 6 WA o X T Agfese W T feeR Wt WE x x, x,, ., x DR

WRIHT p, pypyy oo p, B X 1 T, TR P, | o 0 &, T Bl B
T x 1 WA, WX X, o HAed W o1 AR SAEd g1 8, 4 ek WM 1 SEeh!

T Wifgehar 9 i femam e el

qgfess WX X o HEA &l X i G (Expectation) #f wed €, 5@
E(X) ¥ = %% 21 ¥a:

n

EX)=p= %P =xptxp, +..+xp
i=1
9 W=l H
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IRfes® =X 1 WA a1 TARN X o6 Wt F1fad 7 1 S9! Sd Asharst
o UM 1 I B 2

SETET0T 27 HA o T Ul o T SIS i ISl Sl © SR Agfesd WX X, e W
I G 1 A foran S 21 X w1 HIEd A1 YA [ ity

Tl 39 T 1 yiasel gafe 36 Hiferw seen o fafda gen 2, = wfma g
(x,y)% &9 | foran <1 @ € 5@l x = 1,2,3,4,5,6 3 y =1,2,3,4,5,6.

Igfogeh WX X oF A 31 Il W U ST &1 A 2,3, 4,5,6,7, 8,9,
10, 11 30 12 & kel ©

a9 P(X=2)=P({(1, D}) =%
P(X=3)=P({(1,2), (2, )}) =%
P(X=4)=P({(1,3),(2,2), 3, D}) =%
P(X=5)=P({(1,4),(2,3),(3,2), (4, 1>})=%
P(X=6)=P({(1, 5),(2,4),(3,3),(4,2), (5, D}) =%
P(X =7)=P({(1, 6), (2, 5), (3,4), (4,3), (5,2), (6, 1)}) =%
P(X=8)=P({(2,6),(3,5),(4,4),(5,3),(6,2)}) =%
P(X =9)=P({(3, 6), (4,5), (5.4), (6,3)}) =%
P(X = 10) = P({(4, 6), (5, 5), (6, 4)}) =%
P(X = 11) =P({(5, 6), (6, 5)}) =%

1
P(X = 12) = P({(6,6) =3¢



582 T

X 1 Uil g &
XZITxi 2 3 4 5 6 7 8 9 10 | 11 12

?:l'l‘ PR
gl p=E(X)=
+6’i+ 7 —6+ g i+9’i+10' _3+ 11 —2+ 12 1
36 36 36 36 36 36 36

 2+6+12+20 +30 +42 +40 +36 +30 +22 H2 _7
36

37d: < UGl o $ehd W Uhe TSl & AN &1 WiEd 7 Bl

13.6.3 Fgfedeh =X T G&XUT (Variance of a random variable)

Tgfemen =X 1 WIET SH T/ o WA 0 {oeR0T % aR W whiE g T < 81 W g
fafq=1 wiferdr sicd oot agfessh =R/ o WA TUH B Wehd §, 991 fF X IR YR
frfafea deti o faamn T 2

X 1 2 3 4
P(X)
Y -1 0 4 5 6
P(Y)
AT
3R E(Y):—1x1+0xz+3xi+5xl+6 xl 22 275
8 8 8 8 8 8

T X 3R Y STOF-3T © It 396 HIT 99 § 9% o 94 o feued e §
off s o Uferd R S Ehal © (SR 13.5)1
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P(X) P(Y)
Y1 Ys
2/ 1 2/
8 8
Ml H H 1" Il
X1 2 3 a4 % X4 o] T2 3 4 5 6
(U] (i)
MR 13.5

X @1 Y ¥ e & oh faQ 36 Agfess =) o AF ¥ foeqa &1 99 a& o 71 &
AEvIRdl €| T WiieTsh! W el € foh sl o foaeror =1 fagwa =1 @ € gowo
21 36 YR Argfeme =X o Hodi | foeRE i WERoT | WAl S Hehdl B

aftarr 7 AR WifSe X Tk agfee = ¢ fawes wwifed ged x, x, .x, W
BIRETIE px,)), p(x,), ...,p(xn)éh‘ iy fermE 2|

= (X), X T @189 ©1 X 1 T80T var (X) a1 0,° gN Frefia, &1 f=

%ﬁgz W@ﬁﬁ%ﬂfﬁﬁ foan T #;

i=1

i=1

RIRSEG (SR o’ =

HURR 9= =

1 Agfossh WX X 1 A fo=er (standard deviation) &4 21
Tgfeseh =T T WEUT [0 A a0 3 g
T W € R

Var(X)= (% -’ p(x;)

i=1

(x7+ 0’ =2ux,) p(x;)

i=1

n

(xi2 p(x;)+ Hz p(x;)— . 2px; p(x;)

i=1 i=1 i=1
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n n

(xiz p(x,-)+u2 p(x;)—2p . x; p(x;)

i=1 i=1 i=1

= X pep)t’ -2} FE p (r)=18Rp= xP(x,)

i=1 i=1 i=1

= (xl'z p(xl.) - M2
i=1

&l a0 = (P p)= % p()

i=1 i=1
Rl Var(X) = E(X?)-[E(X)], ST&f E(Xz):ix,-2 p(x;)
i=1
IEENUT 28 Weh MM U &l Behd T I AT a1 TEROT A1 hifold|
o1 THe 1 iaeyl @At ® S=1{1,2,3,4,5,6)
UF o X, T8 T Yehe HEAT 1 o5 il €| a9 X U qgiessh =X 8 W 1,2, 3,

4,59 6HM & Hehdl 2

ln
wrgﬁP(1)—P(2)—P(3)—P(4)—P(5)—P(6)—% 6 NP
Tt X 1 W F :

X 1 2 3 4 5 6

P(X)
KE| EX)=
= 1xl+2xl+3 xl +4 xl L) xl 16 xl_ :.2_1
6 6 6 6 6 6
g gl E(X?) = 12xl+22 xl +32 xl +42 xl 152 xl +62 xl _—.9_1
6 6 6 6 6 6 6

a7 Var(X) = E (X?) — (E(X))?

91 217 _91 441 _35
6

6 6 36 12
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IETETUT 29 A1 o 52 TN i Tk ell-Hifd Hl T et ¥ W 1 I IR o
GITEeTo & (31 Teh T19) FehTel Sl €| SIESIEl i WA o1 HIed, FHL0T & Hieh-Torerer
AT HifeTa|

o AM ofitey T < I freRer § SIeeel i §El i X 9 oFd & ¢l X T
Tgfeeh T E S 0, 13 2 A o Tehall 2|

48!

48
. C, 21(48-2)! 48x47 188
3 P(X = 0) = P(FTE a=IME &) =——2= = =—
2C, 52! 52x51 221

21(52-2)!
4C148C1
52(:2

P(X = 1) = P(TF TR 3 TH a8 TeT) =

| 4x48x2_ 32
©52%x51 221

‘C 4x3 ]
3R P(X =2) =P (I aRME) =55 = =

J6800 C, 52x51 221
A ala (B X e
X 0 1 2
P(X 188
&) [ 221
319 AT X = E(X) =
= Ox@+1 xi +2 xL _34
21 221 221 221
BRI B = % p(x) = 02 xA88 4232 g2y L 36
i=1 221 221 221 221
e Var(X) = E(X?) - [E(X)]?
36 34 6800

T 221 221 (221

ERISIY o, = ()
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| woeTerett 13.4 |

1. =y for Frefafad wifena sl § ®iF ° TH Fgfes =) & fog gae9 T8l
21 STT IW HRV wfed fafaw)

o | x]o [1 |2

PX)| 04 | 04|02

i) [ x [o |1 |2 [ 3|4
PX)| 0.1 | 05| 02 [-0.1| 03

@ [ Y [-1 To [1
P(Y)| 06| 01| 02

i) [z |3 |2 |1 |0 [-1
Pz)| 03|02 | 04|01 |005
. T w9 H 5 el 3R 2 el T €1 7 g ArgesA Hehtelt M1 /A et X et
e} 1 W& I e w1 €1 X o HAferd 7 A €2 o X Agfes = @2
. HH wfifT X fodl @ Een 3R 9e ) Wl § S i o il §, S| Th
fgeeh 1 6 9R STl S 21 X & Gifed Jeg o1 22
4. Tmafafad & wigewa s @ wife:
(i) T fager =+ 3 3o ¥ fodl 1 S &
(i) 9 f9aRi + T AT TH aR IVW@H T T2 HT G& H
(i) TH Toager *i @R 3BTl ° fadi &1 G@ #
. U I ¥ R SBTeH W GEAdl 1 HEA 1 WiFehdl s A Hifoe S8l
() ‘4 ¥ 9€1 &' H TH Ghedl 9 T
(i) ‘I W GEA 6 Yehe BT’ hl ek Hherdl | Tl R
6. 30 Ical o TH R Y, 0 6 Tod T § 4 Fosit w1 CF T (UfRet) A
fortr fcreeram o ferTel ST 81 WUe Sesl 1 S 1 Wiiehdl 927 T0d iUl

. T Tooh TmEE e et € e foq wehe B 1 G9eEl U2 Yehe e Wi
G Bt A T R Al foght 1 R ISl S © df 92 w1 GEA 1 Wikl
A A HIfeg|

[\®]

w

)]

2
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10.
11.

12.

13.

14.

15.
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Tk AETeweh WX X w1 WiHeRdl sied e e @ 2

X|10[1]2]3]4]|5]|°6 7
PX)| O | k | 2k|2k| 3k| k| 2k*| Tk*+k

M RIS

() k (i) P(X <3) (iii)y P(X > 6) (iv) P(0 <X <3)
T IEfess =X X &1 qiwd wer P(x) 75 R 9 €, SEl kI §en ©
k afg x=0
2kafe x=1
3k afs x=2
0 3T

P(x)=

(a) k1AM TG HioQ

(b) P(X<2), P(X<2),P(X=>2)da sifaul

T == T9aer &1 i1 S99 W I fodi 1 9 &1 91eF J hifed|

T UGl H GG SSIA TN ARG X, DRI KT GEAT HI FH HL €, A X HI
ERINIEIECAIS 1

T B: ¥F YUl § § I TEAW agesan (faen wfqwene®) 9 WM o X
T wEmst § 9 9 e &l o il g1 E(X) 96 i)

T ST <) arEl ) B T 9T el o AN bl X W e TR TR 2
X %1 FHROT 3R Wk forerer i shifery

Th wmel W 15 B € St & 14, 17, 15, 14, 21, 17, 19, 20, 16, 18, 20,
17, 16, 19 3R 20 o9 €| Tk BT I T4 THR T T foh Feh B o g4 <1
I G G § S T T S #1 g (X) & feran m@n anfee WX
T WIFFeRAl § T1d SIS X 1 HIEd, FERUT 9 Ak o= ot A sifswl
Tk 93 H 70% TS A fonel wedra w1 ST R fohan #iX 30% Tewt A oy
el T <& i AgES A A T SR, A W W | W w1 foxiy femen
@ X =0 fon T, 59 fo afz 397 gxaa &1 TR fwan & at X =1 foran
TN E(X) 3R var (X) 1 shiferg)

frefefad & & o § TE IR T

16.

TQ g, foren i Tetehl W 1 o 9 W 2 3R Tk wosh T 5 e T E,
FI IV W U G A B

(A) 1 (B) 2 ©) 5 (D)
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17. AM ST a1e 1 T Tl @ Agssdl 91 I fehrel i €1 9 ST X gt
F G& Yhe H &1 qd E(X) H AA 2

(A) (B) © (D)

13.7 SRR TteguT 3R fgug sie (Bernoulli Trails and Binomial Distribution)

13.7.1 st gdieror
Tk TERTH 1 Tepfa TEufomt Bt €1 Sereone S=ten T foeen T fad’ a1 T ae
Ttan ®, fepell oot w1 SxR ‘Bl A TR © wendl €, U i 9 o ket e @
o 'l Freren €, W fofa ‘B ‘Rt @ enfR) 3w wehR w1 Teerfaai o U e @
o T aRom @ U Rl gherar’ SR SO 1 ¢ ST’ el Sl €1 SEel o
for, w fageh i 38en W 'foa’ STH &1 9%edl 91 STt T2’ 3T I ST
SHET S|

Y% R, 9 &9 Tk TanT 391 & 91 T U161 391 © 91 18 317 T
2, 79 B9 T4 U T (trial) Hed 81 97 T fHaen 7 ofifSy, SR o) St ST
A qdieroll sk T 4 BN IR T © Y o g qedd: ] B tfq et A1
ITerdl| Terel weh wierr 1 uRers feret e wieror & qRome 9 e g €l 3
YR o Yo e § Fherdl (31 STEHedl) i WiFhd STeR Bl €1 39 YRR o
Tors TherT, fSier sheret &1 RO Bid € S WA Woherd’ A ¢ STEwerd’ Shed €,
T THET e 2l

TFRTET 8 U AGfosd WA o Thar i SR el wed © At o Frefatad ot
() Tderon =t wen fafvea (aifaa) et =ifee

(i) THETT LA BF =IfET

(i) IF T o qeAd: A & RO TH =feT, TR A1 STAwEd]

(iv) Tt afomm =t wifashal g e o 99 @A 91ey

IS o ToTT T U T 50 IR SSTeMI, 50 S gheo ) fufq €, foed
Yk TUETOT ST UNROMH Fhelal (AF o 99 T Yehe BF1) a1 ST8harar (fawm g
Wehe BHT) ® SR @l 50 Soiell § kel S Wikl (p) Th 6 21 FE<e 1 w5
ST 3BT T3 JAN BId 21 A I = © 3R 9 B Tl W B @ |

Y6ap faet T2 dl p= Uhodl Hl 3R g=1-p= TGS &1 Wil 2|

B7
21
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TEETUT 30 7 AT 3R 9 el el a1t Tk Fersl § 9 ST ©: e fHeprell M1 aaqrs
for 75 fepTem oF wierr Sl e € A el 9fE gode et o 9% g i

(i) wfaeenfya fean = =)

(i) wfereentya = feam 7= =i
A

(i) e w1 wen uRkfgg (Ffved) 21 54 7% @ Feer & o8 saw 9 g6

yiqeenfya foan 7o & 9 Fherdr (AF & o 18 feRern) @t Wit p =

2 St fop @eft ©: whermn § g9 @ o1d: el 1 YiqeenA o |l FHehTer et
THeqor B

(i) <& TSl i foer wfaeemgm o fepren T 9@ vee e § Swed (SAufd e
g 1 FieherT) 1 WfgRar ¥, SR WEMH  ? 3R 39 e weeqdn gt
THEIOT § Fherd w1 WITehal THM el ®, 3Td: TE TIE] sel wer Te 2l

13.7.2 f?‘q?.’ e (Binomial Distribution)

$6YSSS, SSFISF S5 SHSEEIS Fr FRSTFRF fa=m. sifsry fem woie wlieror &1 aiomd deheran

16x2!

(A & o) A1 sTa%edl (U2) B ©1 U Ol § el SR STIwEdl i SHEl:
S 3R FHF =ity
FHEql SIS foh &9 ©: THI0T H Teh ThHardl o [afq— dliehl ! AG B | TogH
& g 9: fafa= ok ® S fe e geies fvan o @
SFFFFF, FSFFFF, FFSFFF, FFFSFF, FFFFSF, FFFFFS

T YN, § ThAdd R TR STHEary O § 8 ghdt ol o |+t

FHHTA! T G I BB A FHE B THAT, 0, 1, 2, ..., n THATST i TR
MA@ T A S FHT O STl HE B Gehdl B p Sl TN | ¥ Sherarst i
T F1 WAl 19 w4 % fow Tk g &1 i fea w @, e o § o
I T SR Hwd qROTH T g S W S= S Hehdl €1 39 $939d o fory, di
T e | o el TA i o € oy gk qier § goherdr 3R srHerd!
T WITThdTd HHY: p el g 1 39 FAM (Tdieon) w1 wiaes! wafte s e

2

HheTdIsl shi W& T F5fess =X X € 3 0, 1,2, 91 3 0F o Hehdl 81 Hherdrsi
1 G 1 WAl de FEfafad TR 9 g fm T g
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P(X = 0) = P(®IE THeAal &)
= P({FFF}) = P(F) P(F) P(F)
=q.q9.9=¢ (IR Theo s 2)
P(X = 1) = P(Tsh Hher)
= P({SFF, FSF, FFS})
P({SFF}) + P({FSF}) + P({FFS})
= P(S) P(F) P(F) + P(F) P(S) P(F) + P(F) P(F) P(S)
=p949+ qp.q* q.q.p = 3qp’
P(X =2) =P (I THeram)
= P({SSF, SFS, FSS})
= P({SSF}) + P({SFS}) + P({FSS})
=P(S) P(S) P(F) + P(S) P(F) P(S) + P(F) P(S) P(S)
=ppq.+ pqgp + qpp = 3qp’
AR P(X = 3) = P(d1 Therad) = P ({SSS})
=P(S). P(S). P(S) =p*
31 X 1 Wifehdl 52 =

X 0 1 2 3
PX)| ¢’ | 3¢°p| 3qp° | P’
e & (g +p) 1 TR famr f=fafea @
g’ +3¢’p + 3qp* + p’

e HITT &6 0, 1, 2, o 3 THSAAS i ATHAE HAN: (g + p)’ o TR HT
wEel, TE, A S =g e €

Y & Ffeh g+ p= 12 o 72 1ef frehoran € fop @t wifasraret =1 =i 1 @
St for emafera el

Id: g9 7 fropd et geand & fF p-aedelt weron et wEm ® 0, 1,2 .0
TR F1 HAT (¢ + p)' o fIER F1 wem, g, g, .9 98 § W T
S EWehdl B1 3@ UROMH Wl fHg ®E o fQ ' p -ael qheon ey o
X-HEEaS H1 Wfehdl d W 2
TIT x AR (S) T M H (n—x) @R (F) B

3 x T (S) 3R (n—x) SHEAE (F), Tl W wHeE Bl

n!

x!(n—x)!
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T 9 o i § x Wherdist 3R (n — x) SRSt 1 Wik
= P(x THEAAT). P[(7— x) STEHSAE |

= = px qnfx

3Td: p-aA TN § x RIS BT IR nt " AC p " R

x!(n—x)!
37 P(x R = "C p* ", x=0,1,2, .,n, (g =1-p)
TN P (x Foherdrd) a7erfq (g +p)y o foER & (x+ Dal 9| 2l
39 UHN, p-aEel THEON o1l Tk GAN H s ol G 1 qifuehal sed

(g +p)y o TEUE-Torear gr WIsd shi ST Wehdl €| 37q:, WheAIS &1 & X I 5
frefafed gor 9 foman s gehar 71

X 0 1 2 X n

P(X) nC q nC qnl 1 nC qn2 2 nC qn—xpx nC pn

H’((S)JJPQ('S} Pk Gty <345 fygu wfew #ed ¥ fomnd paen p, et & FAfE pTem pH
T fxu B9 Ren wqol wifgehar e 719 F TR T
x At St ARl P (X = x) i P(x) ¥ 9t =e & € IR W
P(x)="Cq"p',x=0,1,...,n(g=1-p) ¥ I F &I
TE P(x) 1 fgUg e 1 UTfIehal Wt %ed 2|
Teh p-SRATA el SIR Yeieh iero] | Weherdl i Aidehdl p, ol fgug e i
B(n,p)'{}laﬁﬂmé'l
Y 79 D I |
SETE0T 31 A% U == fageh i 10 IR SVl T af T F1 Wiaehard T hifer:
(i) 3% B: fod
(i) =Iaw ®: fuad
(i) SAfRan ©: fud

ol U Ter ol IRaR IS aEel T0eo gid 81 10 gheon | fodl ) S
X A it

weqd XS n=103R p=  den fgug & 2|
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TgfeT P(X=x)= ”Cxq”’xp'*

Rl n =10, , qg=1-p=
iy P(X=x)=

SiE)

() PE® B: f=a)

(i) P(EATH ®: f=d) = P(X > 6)
=P(X=6)+PX=7)+P(X=8)+P(X=9)+P(X=10)

1 10 1 10 1 10 1 10 10
_ 10C6 5 +10C7 5 +10C8 5 +10c9 5 +10C10 5

_ _193
B 512

(iii)y P (31feeRam ©: fad) =P (X <6)
=P(X=0)+P(X=1)+P(X=2)+P (X=23)
+P(X=4)+P(X=5)+P(X=6)

10 10 1 o o
#0C, = +C, — 4+, —

FETETUT 32 10% T 7S] 9] Toh @ T 10 31 ST FfaEg=1 s 91 fehred U
39 91 1 WITFRd T ST Tk 10 3T & ufdeel § %9 ¥ %0 TH @0 H 2
T O NfT X @ 31e] ] &1 1 e il &1 Hifh 3Tl ol giaeerg= o el

TeRTEl T & SHIAT T2 ool Teor 81 Tseda X &l 5 1= 10 3 p=10%=ﬁ=m

arern fgug e B

4891153

802507
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zafag gq=1-p=1-
el P(AdH Toh @9 SN =P(X > 1)=1-P(X =0)
| werere®t 13.5 |

. TH U H 6 GR ISl S 21 A U W EH N U Bl U Goherdl @

@ fr=fafed w1 miaskad = gi?
(i) TAQ: 5 FHAANL ? (i) <FFIH 5 TR ? (i) AR 5 HHAT 2

. Ui o Tk SIS ! 4 SR IV Sl &1 AR CIrH W A ekl w1 fgeh BT T

Heldl Tt St 2, 9 2 Wherdiel H1 UifdeRdl 9d it

. TGN o TH e H 5% Ffega aEql B1 STl o Wfashdr € T 10 Seget ok

T dfacet ° % 9 aiferer Jfege aeqd T e
52 T o TNl Y Uk Ell- i el TE TSt H ¥ 5 UN SRR Yfqwen T afed
feRTel ST €1 SHeRT S Wifdrshar € TR

() 9ft 5 91 gFH R 7 2

(ii) Shedl 3 I §FH H B2

(iii) TH +ff T EFH BT &I B ?
ot %ol & 99 U wod H1 150 Tl o SUAN ok 91K WIS B i Afghdr
0.05 21 ST WIfehdl T1d HIfT f5h 59 YR o 5 oosil § @

(i) T® o =& (i) TH & Afw =l
(i) T | Afom (iv) %9 ¥ &9 TH, 150 A & 90 &
TR WIS B S|

T A H 10 TS & F599 9 9% W0 ¥ 9 a% o 3Tkl § 9§ Tk 3 foran 2
g I W 4 W ST GH: 99 W gu Fehrelt St 2, ot sTht 7 wifahan
2 for 3T 9 felt oft AT W e 0 7 foran =2

Tsh GA-T9A FhR o 20-941 arelt Ten ° 9 o foF s fomnef w ==
fHer &1 oI # Y% 99 1 S Ui w21 afk u W fad e ®
A 98 Y k1 S T’ 1 ® SN AR 92 yehe B Al o’ forn @1 39 i
IfFRal A SIS fF o8 87 9 FH < 9 %1 H&l 3T 1 2
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10.

11.
12.
13.

14.

15.

Tfora

T wif i X 1 e B 6,% e 52 31 < o X=3 e W

el 9RO 2l
(Tohd : P(X = 3) |+l P(x), x =0,1,2,3,4,5,6 % ¥ sifeead 2)

. T ag-Toehedta qhen W 5 yed € T gcieh o e wefe ST §1 SRt

wifrehar & foF Wk Ternedl sherel STHM o WY WR A1 @A GeAl oF Wl SW
3 ]mM?
T SR Tk et o 50 foohe Efiear &, gy 39 ya® o Sfiad w1 uifrehdn

21 TEHT 1 WThar € F 9 (a) FFAH TH R (b) AFd: TH &R (o)

AT q GR, T S o

T U™ &l 7 IR IBEH W qeAA: I G- 5 3T I WFhal AT Hifog)

T T hl B: IR SV R AIHaY 2 IR D: 3TH hl WFehal I hiTed|
7 9 & fop foneht foeie yenr =1 fififa eqeti &6t W@ o 10% @vE 81 s@eht
1 WfFshal € 5 39 YRR &t 12 o%qetl o Agfess gfaeel § 9§ 9 T @i?
T A H 100 Sod &1 e 10 Ifegw €1 5 aod o g 9, R off T
& g 7 B w1 Wil 2

(A) 10 (B) ©) (D)

T O FI qUF 7 8H FI ARG 21 d9 5 B W W 4 B 1 GUR BH
F TRl B

(A) (B)

© (D) ¥ ¥ =g T

)
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farferer 3qTEYoT
SareTor 33 R fesdl ¥ it W = grolt & <wif T we 9 enfed w1 E 2
fe=n LUl
EaE) HHS @ | e
I 3 4 5 6
11 2 2 2 2
11 1 2 3 1
v | 4 3 1 5

T fesd 1 Agesa g T SR R U 9w 117 frekrelt ) Afg g w1 1 wren
? @ sh! o WAkl ® foF % i fesar- 119 Fekren e @2
&1 T ST A, E, E, E, 3R E, {1 7R @ qftnfug wend &
A : T Al T R FeRer E, : fesa-1 =1 I
Bl E, P(RrPh i ) E, : fesa-111 1 g7
B¥E|P(AE,) +P(E, VB B 4iE:) + PE)PAE,)

it fesdl & argesan g1 T 2,

sHfeTg P(E)) =P(E, = P(E,) = P(E)

A& PAE)= LP(A[E)= ,P(AE)= 3R P(AE)-=
P(fess1 - LI 1 9, & 98 T ¢ fo el g e T @)
=P(E,|A) 99-5799 ¥
P(E,|A) =

1.1
47

=T 3 1.1 1.1 1. 4 016

X X— — X— +— X—
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3a1E0T 34 fgug §e7 B 4,% T T T i

T UM o X 98 a5 W 2 fSEe Wik se 2l
Rt n=4,p=
) A o) 4—x 1 X
B9 SMd € TR PX=x)="C, T 5 ,x=0,1234
teffq X 1 s Frefafed € is
X, P(x) x, P(x)
4
2
4
C., =
0 03 0
1
2
3
4
A AW (W) =
3 2 2 1 3 1 4
=0+%C, = - +2.%C, = <= +43.°C, = - +4.°c, -
303 3
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TEAETUT 35 Teh TARIHETS] o @8- 9eH o1 WIfdhdl ¢ 98 %4 W FH fhal ar el
T foF <18 1 FH ¥ FH Toh a) 9 i Fiaehar 0.99 § 2Afis &2

Tl WA oo f FRmerS 7 ar Tielt = 81 FEee 1 ar et = o SEe
e §)

p =T G0 § A ST B WiTRAl = R ¢ = T 7 U I WAkl =

LE]
CERCOI

P(JAdH T& 91 @& 95T) > 0.99
a9l P(x >1)>0.99
T 1-P(x=0)>099
El 1—"co4in>0.99

3 1" 3" 3
-y =" n=x _x _n 4 1 =rc 1
g(X X) ng[ P C, 4 4C044_n<0.8fefm1“q 4—n<0.01
1 _
T 4> S-=100 ()

mﬁw(l)ﬁq@&:aﬂ'ﬁwmaﬁwm4é|
o1 FeTHeTSt 1 0 W FH 4 et T g

SETET0T 36 A 3R B aH-91 ¥ Tk U8 i S8 © 9 doh o S99 hIE Th I
R T: WA H T Hl S T8l ol AR A B Tl IE HL dl STk Siad I HAM:
ElIRENIIRICECAIS Y

T | AT S HheAdl (U8 T 6 Yehe 1) 1 3R F 8%l (I8 W 6 Johe |
BT) 1 IR W B

1 5
3 P(S)=—, P(F)==
(S) ) (F) )

P(A % TEel 38| ¥ Siadn) =P(S) =
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A TG 3BT HT TR 79 Hed € F9 A TEel 39 ¥ iR B IE S8
¥ 3% B 1 gHfe
P(A &1 0 381 H Sfta ) = P(FFS) =
4
3T YR P(A &1 di=el $81e | Siam) = P (FFFFS) = % s

AR & YhR =e@:  P(A S =

36
P(B SfIdT) = 1 — P(A Sfian) =

fewuit A a+ar+ar+...+ar' + .., SR p|<1,q9 3@ AT GO R AN
(FfEu wHenm X1 1 weagEs H A.1.3)

SarET0T37 A U weie wgfud @ @ weifud w1 S © A T 90% Wi a5
Scfed et #1978 wqfad g0 @ wenfyd T2 1 S @ A 98 ’E - 40% TR
& ST B1 Yd STE FE 9 @ o Wi e 80% wqfed §1 A wh e
T % 91 Y 2 Wi o Seafed it 7 df el w1 ggfad e ¥ nfud e
1 WIfFehdl 1A HIfSY|

T HA AT A Tw we € e wh w9 e asgeti s Saed S 2

T & T AT B, el e et kT HeA i R el € SR B, el wE yomedt
&1 T 1 FERi w2

G| P(B,) = 0.8, P(B,) = 0.2
P(A[B) =0.9 x 0.9 3R P(AB)) = 0.4 x 0.4

T P(BJA) =
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3T 13 UT TR Tfafaer uv=maeit

. A SRB 3@ YR TN € T P (A) = 0. P(B|A) I wifSq afg
(1) A, "99==T B =1 swgwq% (i) AnB=¢
. U 3qfd ok q q=A T
(i) ST seel o eTgeRT B i WIfehdl A HifST afE 7 [ € fF <A s
4 ¥ %9 Q4 H9 TF a=d1 aSH 2
(i) S =l o SISk B 1 Wihdl I HIfT A 78 76 ? T a1 s
ISECIlS
. houl FHITST R 5% Jeul 3R 0.25% Afeensti & o s 1 Tk G ol el
oo shi AgTeweh 1 TR §| TH AR o TEW B i Wkl 1 €2 FE HH
o fF qeul R Afeens w1 Hen 9ue 2
. T ST T 90% @Rt et B § W S ol €1 SEhi Wifdehar 1 € TR 10
A A W A g T sifus ¥ e 6 @Rt qfed g1 W M w A B2
. T wAW (UE) ¥ 25 W T, f | 10 e W fag X SRR ® SN 9w 15 W
oz Y. siferd T Faw § W TH T AgesA Rl S € iR S6 W eAfeRd
fag =1 T2 (fo@) +teh 39 Sl § yiaeenfud &2 fean smar g1 af€ 39 g&R
T 6 < frerell St &, @ swfafea wifaerad e sifsa)
() Fft = fag X' sAfwa @
(i) 2 & 3ifus W fag 'y &1 <ifera =0l
(i) &H 9 FH 1 5 W 9§ 'Y iR B
(iv) "X 9 'Y fagi @ sifha Tisl 1 G=d 99e gl
X' fog 9 eifera T &t = w1 mem o [ S
. T 1 S H Th GiaEn i 10 e qR T @ SHh! Wifehdl o o8 Yoie

mmﬁmmwgélsﬂﬁwwﬁw%%agzﬁwwmaﬁﬁﬁm

M (Y IR T @) ?

. T U F 9R-9R q9 9 ISl S 8 S 9 T 39 W 6 I 3k dIF 9N
e A&l g1 Sl 9okl Wfehal T1d Sifed foh o T e 6 1 3T 3H B3t
N VT W 9 Bial 2

. A Tk offg oo w1 AgEA A T B A STkl A WAk § foR 39 o H 53
AR B2

. W WA o Whel B 1 TN SHek STEhE e W &1 T B| WIeRdl T iy
o oTel ®: Weon § w9 9 9 4 THA S
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10.

11.

12.

13.

14.

15.

Tfora

T HAfad T < Taeeh &l fhal 9R 31 f %8 9 %9 T foa &1 wigwar
90% 9 31fersh =17

T T 4 frdl =afed i T = 99 &) S o 98 S: GHe 81 W THh
o THerdl © 37 o7 1S & Yhe e W o8 Tk &9l 81 Sl 81 U oAter
71g T e €, Tor =€ I o1 1A o) theh T wifeh Se o ©: I eI o Werl
BI M 3T §R S/ TE TRT Ty F1d FHifsa)

M AL TR A, B, C 3R D oo € TSy @l §THeR &1 o, ¥%he 317
HTell Zhfgal o1 foewor =l 9 ? agesa U s 91 S @ qe 59y
Tk Thel FhTenl S @1 AfE Tkl ot € o 39 o A; 9 B, i C °
TepTel STH 1 1 WTfehel €2

Wi | EIHCHT St SISl SRl T
e TS T
A 1 6 3
B 6 2 2
C 8 1 1
D 0 6 4

M eiforg feret Wit ht el o1 <10 U= 1 WA 40% €1 F8 " T S @
o e @ = faf feet 1 SR gg o @t 1 30% HH B d B SR @l
TR W T 25% FH A S gehar 21 frell off w7 Wt =9 <91 | § Tt TR
fashed o1 =94 il 21 98 & 7w € for Swisa foshedl @ fordht wsh o1 <A
FT I A W A=A A T W G ok <R G ufed @ S g1 W gn
& 3R A fafy 1 ST fRe Se & e 9 it

I 2 Wife o TH AR o |ff 3TaFa I A TH Bl AR 1 EAHS
oM BH T R TRl 21 (9 SifSe &) 9rforr o goieh sTeue s €9 9

A ST Hehd € A Yok k1 g S kI WigRAr  R1)

T Solaieh Thaell & 31 TeEe R A @i B ©1 qdadi e grr fre
EIRET
P(A % 3TH%A BH &) =02
P(B o 3Tohel 3TH®A &M 1) =0.15
P(A ¥R B /e gF &)= 0.15

N |~
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qr, f=1 wifserard i shifse:

(i) P(A STHFE/B STHEE & ! 2
(i) P(ATh 3Tohcl STH®A BH i )

16. Siem 1 W 3 WA Qe 4 ehrel 1§ qe el 119 4 ol 3R 5 el 1 21 T
T ! Ol 1 9 gel 2 | TG TR ST @ $IR e U 1 e 2 | frehred
STt 1 FeRTedl T2 g ol T 1 B 1 TAFIGR TS i el B i ARl o
il

frafafad 9ol 5 W8l 3w 1 99 Hied:

17. A A 3R B et w2 € &6 P(A) =0 3R P(B/A)= 1, e

(A) AcB (B) Bc A (C) B=¢ (D) A=¢
18. @S P(A/B) > P(A), 7d = & 9 &9 @&l 2
(A) P(B|A) < P(B) (B) P(A N B) < P(A) . P(B)
(C) P(BJA) > P(B) (D) P(BJA) = P(B)

19. 4% AR BUEH g W €
P(A) + P(B) — P(A 3R B) = P(A), @

pEF) =L END (A) PBIA) =1 (B) P(AB) = |
P(F)  (C) PBIA) =0 (D) P(A|B)=0
qrTT

39 NAE o qeA fag e R 9
¢ SEE % gufdey Wik S o g FE T €, R 9N W T 1 S ©

,P(F)=0

¢ 0<P(EF)<1, P (E'|F)=1-P (E|F)
P (E U F|G) =P (E|G) + P (F|G) - P (E N F|G)
¢ PENF)=P(E)P (FE),P (E)=0
TP (ENF)=P (F) (E[F),P F)=0
¢ i E IR F w@ds sl ® @
P(ENF)=P (E)P (F)
3R P (E[F)=P (E),P(F)#0
P (FIE) =P (F), P(E) # 0
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Tfora

¢ Ul wifeRdr T A

M o (E, E,, ..E ) ufaeei wAfe S 1 Tk fawsH € R E,E, .E, ¥
T i Wkl IR 21 W1 & A eyl gafe O Hafud Tk we §, 99
P(A) =P(E) P (AE,) + P (E)) P (A[E)) + ... + P (E)) P(AE)

¢ AF-THA: AR E,E,, ...E, faeel Tt S o fawrsm w1 fmio wd € steriq

E,E, .., E JW: gH ¢ 3 E UE,U..UE =S 3R ATH JAR
Wfahel &1 e § a9

P(E;)P(A[E;)

P(E;|A)=—
P(E,)P(AE,)
Jj=l
T Agfese =R fordt wgfess qien o yfasst wwfte w o arsdfas
qH %e Bl 2l

i =X X 1 Wiehdl s Gemel 1 Fefaiad gome 8

X : X, X, x,

PX) P, p,

. n
&

S p,>0, p,=1,i=1,2,..n
i=1
T A X T Asfed W e e S 99y x, v, . x, © R

n

FHN: WOGHAC p, p,, pyy oo p, €1 X BT WA, P R, F&A 5D T

i=1
Tefess = X o AIEA H1 X, H TR o FEd @ 9 E (X) ¥ 9w
&
M & X T Agfes W) © e gfad 9 x,, x,,.x TR I
WRIRATE p, p,, ..., p 1 A AR = E (X), X FT T 2
X, 1 FER, var (X) 91 o2 ¥ =, i 79 7R ¥ ofnfoq fFn s @

02 =Var(X)= (-0 p(x)
i=1

N FAEA: o2=E (X - py?
FUR g O, =\/V8r(X)=\/ (x; —)’ p(x,)

i=1

i FgTes®w WX X i HHh oo %ed
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¢ var (X) = E (X?) - [E(X)]?
o o arfoss T o wheo 1 s e sed § At 9 fefatad vl
() udeon wt gen ffvea (aRkfha) e e
(i) TRIETOT T BH =IfET
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